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The reason for the different behaviour of the various bacteria
when stained by the Gram technique is not properly understood.
Some workers consider that a physical process is involved in the
reaction and that the behaviour of an organism depends on the
reaction of its cell-membrane to the stains. In the case of Gram-
positive bacteria the iodine assists the penetration of the cell-
protoplasm by the violet dye, whereas with Gram-negative
organisms it has no such action. Others accept a chemical
explanation, which postulates that, in the case of Gram-positive
forms, the iodine links the dye to the nucleic acids in the cell-
membrane. Notwithstanding the lack of unanimity on the
mechanism of the staining process, the importance of the Gram
stain in the study of bacteria cannot be over-estimated.
Another important differential process is that described inde-
pendently by Ziehl and Neelsen and generally known as the Ziehl-
Neelsen method. Certain organisms, such as the tubercle bacillus,
do not stain readily by the methods already mentioned ; they
require prolonged exposure to the dye, frequently with the
application of heat, but, when stained, they are resistant to the
decolorizing action of acids. They have consequently been
termed " acid-fast " bacteria. In some instances they resist
also decolorization by alcohol; these have therefore been called
" acid- and alcohol-fast " bacteria. This increased resistance to
dyes is considered to be due to the presence of some lipoidal or
waxy substance in the cell.
In carrying out the Ziehl-Neelsen stain, the film is covered
with carbol-fuchsin and heated, until steam rises, for 5 minutes,
washed with water and decolorized with 15-25 per cent. H2SO4 ;
it is then washed with water and counterstained with a weak
aqueous solution of methylene-blue. The acid-fast bacilli stain
a bright red colour, while the other bacteria and cells stain blue.
In the examination of spirochsetes, which usually stain with *
difficulty, more complicated methods are frequently necessary;
the methods used are those of Fontana, Giemsa and Levaditi. "
By observations of unstained material together with the use
of simple and complex staining methods, it is possible to examine
in detail the structure and form of the different bacteria and
obtain useful information about their probable identity. The
following points should receive special attention.
Shape of Bacteria, Variations in the appearance of different
bacteria were recognized by the earliest observers. Leeuwenhoek
(1683) described clearly bacillary and spiral forms, while freqtient